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xfecfcvio ^tisoitttHMin <>^>m, i-?*u>m. ^>^>m, 

tf'J'7>i, tf^>gt, fc!U5^>gt ^7U>JS, ?t7x>i, <i>YV 



- 10 - 



WO 02/11213 



PCT/JPOl/06404 



JMW&M £ bTmt^tfM 9 0 92, 112-115, 11 8 mfc^T £ 

£fcf^Mt§X, A 1 Sfc^A 2)!)5)!3;H-;H J ?»f t*JV»S^f 
T§B#^«, X, A lWA2<7}^©2##\S^J&£n33iK^ iiatuto 

fc^^Sfftl, XteX, AlS:^A2CD4 I 02#^5^^$n§^_L©ffMS 
fimVf Btl§o £ £ TtlX^f LT^fil/i 7571 tUTttt / Xte^T^ 

«7s;s, t / 7;^;^ y 7 u -;ni7 $ ; « , ^tu-ji/SJUts 



- 11 - 



WO 02/11213 



PCT/JP01/06404 



a . tlixfe £ r;^* UTii7;^^yfil7;i/ 

ens., 

§ o 

— JS^ (1) <D4k&m<D5t>, n=10M (2) ttW^taa (5) 

nai^^#-f*t, (6) T^$ns*;^n;pBi##:&i^stcjiSUTif^u 

;k x37/-jpxttyn/V-M^©7;i/3HVfo«©M^, 
T»-&T* C K: «fc 0 # 6 n § o 

£fcn=2<2Mfcl^J (3) ©W-g-fimflltej*; (5) T*$n5ftii#iS 
(7 - 1) T^$n^*;i/^ri;i/M#:fci:^^±IB©T;V^-;P^<H©W4iT, 

$e»^n = 3^±cDMS#:fcov^T i bS: (7-i) -c^zn&fijvs-jmm 
fo<Dtt&r) \z&, (7-2) T^$n§*M- )immfc%:m^Tmmzmi&T% 

£ D Mx.ll ^ (7-1) fc^itl)A2 tx^i^MUfcft^i, s£ (7- 2) 

£fcte£ 6 l:l«ii#TS|;WS^«^i^©xXTF»^y7; 

(5) A 1 -CH2COOH 

5S; (6) A2 -CO-X 

3£ (7-1) A2-CO-C (Al) =C (A2) -X 

5£ (7-2) A2-CO-C (Al) =C (A2) -C (A 1 ) =C (A2) 



- 12 - 



WO 02/11213 



PCT/JP01/06404 



-X 

a: (i) i^it§n = i©ii# (ifrfB^: (2) mt^m) 'oftMM^gi 

^ l <ZMb^#^ 1 7Ir^ 2 7 fcTFIBS; (8) irS^tlS^WJ^i^ 
U {b^tJ*-^ 2 8 ~ 3 1 teMffBit (2) iI$it§X^n^tl4- (N-X^P 

Sfc. 5£ (8) 4>©R 1, R 2, B 1 , B 2, B 3, B 4 ©Mte^cf fc^-To 

B3 

HOOC— f =C-^^ (8) 

B4 

mi 





Bl 


B2 


Rl 


R2 


B3 


B4 


1 


CN 


H 


CH3 


CH3 


H 


H 


2 


CN 


H 


C2H5 


C2H5 


H 


H 


3 


CN 


H 


C4H9 


C4H9 


H 


H 


4 


CN 


H 


C8H17 


C2H5 


H 


H 


5 


CN 


H 


C18H37 


C18H37 


H 


H 


6 


CN 


H 


C2H40CH3 C2H40CH3 


H 


H 


7 


CN 


H 


Phenyl 


Phenyl 


H 


H 


8 


CN 


H 


p-tolyl 


p-tolyl 


H 


H 


9 


CN 


H 


4-DMA 


4-DMA 


H 


H 


10 


CN 


H 


C2H4C1 


CH3 


H 


H 


11 


CN 


H 


Phenyl 


Phenyl 


H 


H 


12 


CN 


H 


CH3 


CH3 


H 


CH3 


13 


CN 


H 


CH3 


CH3 


H 


CI 



- 13 - 



WO 02/11213 



1 A 
1<+ 




TT 

JuL 


1 D 




TJT 
X JL 


10 




TT 

n. 


JL / 












1 Q 


POOR 


TT 

JrL 


zu 


CONHC2H5 


H 


Zl 


CN 


H 


ZZ 


N02 


H 


ZJ 


COOCH3H 


OA 

Z4 


COCH3 


H 


ZD 


CONH2 


H 


ZO 


CN 


4-DMA 


z / 


CN 


CI 


Zo 


CN 


H 


29 


CN 


H 


30 


CN 


H 


31 


. CN 


CN 


32 


CN 


H 



PCT/JP01/06404 

H COCH3 H H 

C2H5 C2H5 OCH3 CH3 
C2H5 C2H5 OCH3 NHCOCH3 



C2H5 


C2H5 


H 


TT 

rl 


C2H4CN C2H4CN H 


TT 

rl 


CZxi4JtJr 


Czri4.Br 


TT 


TT 
11 


H 


H 


H 


TT 
Jtl 


H 


H 


H 


H 


CH3 


C4H9 


H 


H 


CH3 


CH3 


H 


H 


C2H5 


C2H5 


H 


H 


C2H5 


H 


H 


H 


CH3 


CH3 


H 


H 


CH3 


CH3 


H 


H 



X = 4- (N-ethylcarbazole) 
X = ferrocene 
X = 2-thiophehe 
X = ruthenocene 
X = phtalocyanine 



5£ (1) (Dn=2(Dmm>fa (MISS; (3) (Dfc&m). Oi^S2}:^t. 
ft^itf 3 3M45f« (3) C$V^TXW7-U /*T&£TfE5£ 
(9) T^^n^-fb^M^^D, fbl=M«-5t4 6 7?>S4 9 \Z&* (3) *\Z& 

•k>, 7^n>/7->©§ST25§{^WJtS§. 5£ (9) C^^SSiSR 
1, R2, C 1 GO^lOWJ^g^l^to ^.tc^\Z^X4-P 

*^)V7~V 4 - DMA, 4 - D E A tffiT £o 



- 14 - 



WO 02/11213 



PCT/JP01/06404 



HOOC 




2 





fej CI 


C2 


C3 


C4 Rl 


R2 


C5 


C6 


33 


CN 


H 


H 


H CH3 


CH3 


H 


H 


34 


COOH 


H 


H 


H CH3 


CH3 


H 


H 


35 


CN 


H 


H 


H C2H4COOH C2H4COOH H 


H 


36 


CN 


H 


H 


CI C2H5 


C2H5 


H 


H 


37 


COOH 


H 


H 


H C2H5 


C2H5 OCH3 NHCOCH3 


38 


CN 


H 


H 


H C2H5 


C2H5 


H 


OH 


39 


N02 


H 


H 


H CH3 


CH3 


H 


H 


40 


COOH 


H 


H 


H phenyl 


phenyl 


H 


H 


41 


CN 


H 


H 


H phenyl 


phenyl 


H 


H 


42 


COOH 


H 


H 


H 4-DEA 


4-DEA 


H 


H 


43 


COOH 


H 


H 


4-DMA CH3 


CH3 


H 


H 


44 


COOC2H5 


H 


H 


H C2H5 


C2H5 


H 


H 


45 


COOPH 


H 


H 


H C8H17 


CH3 


H 


H 


46 


CN 


H 


H 


H 


X = 4- (N-ethlycarbazole) 


47 


COOH 


H 


H 


H 


X = 2-thiophene 




48 


CN 


H 


H 


H 


X = ferrocene 




49 


CN 


H 


H 


H 


X = phtalocyanine 





- 15 - 



WO 02/11213 



PCT7JP01/06404 




- 16 - 



WO 02/11213 



PCT7JP01/06404 




- 17 - 



WO 02/11213 



PCT7JP01/06404 




- 18 - 



WO 02/11213 



PCT7JP01/06404 





- 19 - 



WO 02/11213 



PCT/JP01/06404 




5* (i) (Dn = 3M±(Dmmfc^&&fc&m<Dtt$tm&&T\z7F;-? 0 



- 20 - 



WO 02/11213 



PCT/JP01/06404 





H H H 

HOOC- 

HOOC H H 

CH3 CH3 CI 

HOOC- 

HOOC H H 

CH3 CH3 CI 

HOOC- 

NC H H 



H CI H 



H3C CH3 



N(CH 3 ) 2 (106) 





N(CH 3 ) 2 (107) 



(108) 
N(C 2 H 5 ) 2 



(109) 
N(C 2 H 5 ) 2 




(110) 
N(CH 3 ) 2 



(111) 
N(CH 3 ) 2 



H 3 C 



H CI H N 



HOOC- 



|h Chf 3 H3 (112) 



- 21 - 



WO 02/11213 



PCT7JP01/06404 




- 22 - 



WO 02/11213 



PCT/JP01/06404 




(123) 



- 23 - 



WO 02/11213 PCT/JP01/06404 




(123) 



- 24 - 




- 25 - 



WO 02/11213 



PCT/JPOl/06404 




XX, $>V7sJ~>, >?;i/3-^A, #U^A, -f>i^A, -f y 

bu^A, n^y, A'^^^A^^o^b^^tf e>nso ^ns© 

WtStlt, if l~5 0 0 nmT?> ft £ b < 5 ~ 1 0 0 nmT^So 

£#?£«W£bVi 0 £<£>;#£fe<D3giEr, x^ U-«2^«bT^sm'ft; ; tJ¥S 



- 26 - 



WO 02/11213 



PCT/JPOl/06404 



b >^©^r h > «b b < «^^>#o^b*m^o*«8JS«^Mv^n, sine. 
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w ens. i^t§^i0i:b^#i:K«i<, ^n^n<o&m\z 

n<kw*Mfaw^(Dmm\z&m&n&-rz>m. ^mm±(D^^m<r^mz 
*>jy^77y>, ^'jx^i/>tw ^iw^ans^v if tb^ 

Ml ©:#*fe teM *. U7 5 > © x ^ y - & &m £ fiSf b & 
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7tFo77>, 7km&m?Bn, ^ne©^!), mz, 7th-hu;k y a 

^ b4^>Tir br. b u;K x?V>^'J3-;K 3 h^5/^-^itvU^>- 
2 - ;t >I§#W tLK % b < fct 2 igfij, Jtm^t)i± Tffl ^Tfe^ 

0 1 — 9 9fi*%T£?£b< teO . I~9 0ll%gg1?cbl). 

a «: % fsm % & -en^ti^f o 
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(2) *2.1ffi#fc 0 
M : 1 8 5 - 1 8 7 °C (mel-temp ffiffl) 

1H-NMR(5 (ppm):d6-DMSO) : 1.12 (t,CH3,6H) , 3.43 (q,CH2,4H) , 6.77 (d,arom,2H) , 
7.83 (d,arom,2H) , 7.89 (s,=CH-,1H) 

SI^«f : M-l=243 (mw=244) (V-f ^D^ttT OF MS ESI 

MI^W^/^W : 4 0 6 nm 
5S^«^:(^^y— ;W : 4 7 6 nm 
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®L& : 1 6 0 - 1 6 5 °C (mel-temp &8) 

1H-NMR(<5 (ppm) :d6-DMSO) : 3.02 (s,CH3,6H) , 6.74 (d,axom,2H) , 7.00 (d,=CH-,lH) , 

7.40 (d,arom,2H) , 7.65 (d,=CH-,lH) , 8.11 (dd,=CH-,lH) 

St^ff : M-l=260 (mw=26l) (V-f # D ^Xt±T OF MS ESI 

BftJRSrfct**;'— ;W :4 2 9 m 
SBS&ftfcC*:*^— ;W : 5 6 2 nm 

±fB-£i£&M<*:M$lfCbT, ^n-^nsw^-a-^^Mj^bfe^^MbT, T 



-n^M HU&CC) ®!Kg^(MeOH) ^^ffi^ (MeOH) »*#*r (SHP*) 

1 212-214 416 nm 4 6 9 nm M-l=215 (216) 

7 230-235 418 nm 540nm M-l=339 (340) 

28 165-166 381 nm 489 nm M-l=289 (290) 

29 155-160 317nm - M-l=280 (281) 
33 165-170 433nm 5 6 5 nm M-l=241 (242) 



mmm 1-21 iz-d^xut^ v jimMa^^T^^m^ 3x1 o- 4 m&c&<5 
i^fcE t oHciiifc. h»J2 2-25 t^^Tiafijis^n-eni . 5 
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X 1 0- 4 MK:fo3£5fcE t OHtllbL iIM2 6 \Z~D ^Tl/Z&m&^tn 
fni X 1 0- 4 M\Zf£%£5\ZE t OHtlltfc. ^Ii2 7 iZ^^TU&m 
^n^7.5 x 1 0- 3 Mi^=£?.J;5icE t OH^Mbfeo 21 ©^4<K:# 
?LHS« (0*7XDyJHi^->)i,ytWF P-25 £5BSfckiSa£4' , # 

mil, z.n&mmmn&% ? xnm±\zmz 5 0 Mmi^^i^wi, 
4 5 0 °ct 3 0 frmmmistc^mfcmmnm) ^s?a-e 3 

*^^f#7^o ^7c»M2, 7, 9, 13, 16, 17, 18, 2 2, 26, 2 

7 fc&viTte, ^mmwmmomit^z >mwmmz o . 2 meim^^ > 7 j< 

it^ITU, Si&fcT2 4m$BWm, zfcifebT* Sg4 5 0 &IZT 3 0 

3xi o- s M<h&§ £5}zM&xifc<D&mmm%mmv,¥m>fammizm&VT, 

a^/a^bU^A/i , 2 - i? ^ fJH 3 - n - ^ n H ;H 5 ^ v' U 

x-r^-f f/ t -^;i/tf u >?>£^-n-6no. im/o. im/o. 6m/ 

b U )V(D 6 M 4 OiSigK: 3 Vm/'r V =7 - n - ~? n t°;i/T — A T-T ^ 
-fF£0. 02M/0. 5M^&££5 fc^L7ct>®, C <Z)S«te::7°n t? 1/ 
— hCa^/a^fb'Jf^A^O. 05M/0. 5 5M^7j;§J:-5 

M^-r-g>*moA^$^Hff^^0.2 5 cm 2 i:bfco T^lTO 5 0 OW^t 
J >^>y°&m^-T, AMI. 5 7^J^-^IlT10 0mW/cmtlfc. 

mmmm, mtkn&, ^mmm, ifmm^\t^>^ • w;x^^ h*m 

^7tthfeM«^T©Ru^#:-fe* (13 1) t^Dy7->fii^^Ti» 
Ml tlWfa^^TM^^fr^ofCo 
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